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TOPCHIYEV,A.V.; -ZAYGORODNIY,3S.¥.; PAUSHKIN, Ya.M.; SHUYKIN,N.1I., redaktor; we 
; STHUCHIOV) Tu... ‘tor; 2BIZHKOVA,Ye.V., tekhnicheskiy re- er 
daktor ated 
[Boron fluoride and its compounds as catalyzers in organic 
chemistry]. Ftoristyi bor 1 ego scedinenifa kak katalizatory v 
organicheskoi khimii, Moskva, Izd-vo Akademii nauk SSSR, 1956. 
356 pe (MIRA 9:4) 


1. Chlen-korrespondent AN SSSR (for Shuykin) * 
(Boron fluoride) 
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ussR/ Organic Chemistry - Synthetic organic chemistry E-2 
Abs Jour : Referat Zhur - Khimiya, No k, 1957, 11684 

Author : Zavgorodnty 8.V., Vakhtin V.G. 

Inst : “Voronezh University 

Title : Alkylation of Anisole with Beta-Amylene in the Presence of Catalysts 


Ethyletherate of Boron Trifluoride and Boron Fluoride Compound of 
Ortho-Phosphoric Acid 


a Orig Pub : Tr. Voronezhsk. un-ta, 1956, 42, No 2, 37-39 


B Abstract: ‘On alkylation of anisole-(I) with bete-amylene (II) in presence of Uns 
BF, -H3PO), were obtained 4-sec-amylanisole (III) as principal reaction ec 


product, 2-sec-amylanisole (Iv) and diamylanisoles (Vv). Alkylation 
in the presence of BF3 etherate results in lower yields. To 9.5g 


HjPO, saturated with 5.2 g BF3, are added 27 g I, and at “720°, are 


added, within 1.5 hours, 35 git. After 14-16 hours washed with wa- 
ter, 5% NagC0, , dried (to 170° driving off I and II), yield of 
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ussr/ Organic Chemistry ~ Synthetic organic chemistry 


Abs Jour ; Referat Zhur - Khimlya, No 4, 1957, 11684 


alkylate 62%; contains 80% III, BP 104-106°/5 mm, n@°p 1.5164, 
af° 0.9584; 16% unpurified IV, BP 95-98°/5 mm, n2°D 1.5012, 
ape 0.9330, and ~/Mf V. On oxidation of III with 5% HNO, 
there was obtained 4.-CH30C¢H, COOH » 4nd on oxidation of IV an 


acid of MP 105-107°. 


Card 2/2 
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B.2 AU GoRODNIY, & ia 
«AUTHORS: zavgorodniy, S. V., end Kryuchkove, V. &. 719-2-12/58 5 
A TITLE: -"Soyon Fluoride as « Catalyst in Organic Chemistry. Part 13, Alkylation - 


of 2- and {-Bromophenols with Peoudo-Butylens and Cyclohexene in the ee 
Presence of BF. HPO, and BF3. o(CzAs) Catalysts (Ftoristyy hor kek. 
katalizator V arganicheskoy khimii, ¢ re 
promofenclovpsewiobut Levon 4 teiklogeksenom Vv prieutstvil katalizatorov oh 
BF, -H3FO,, 4 BF3-0(C2H5) 2 . 


PERIODICAL: Zhurnal Obshchey Khimii, 1957, vol 27, No 2, pPe 330-333 (U.S.S.Re) 


ABSTRACT s Investigation was conducted to determine the alkylation of 2- and 4-bromo 
phenols with pseudobutylene and cyclohexene in the presence of two boron 
fluoride catalysts. It 4s shown that the alkylation of 2-bromophenol with 

psevdobutylene leads to.the formation of phenol products or mixture of 
ether and phenol products. In all other cases the authors obtained only 
ester type compounds. The alkylation products derived are 4dentified as: 
secondary-butyl-2-bromopheno), gecomary-butyl ether of 2-bromophenol, 
secondary-butyl ether of eeoondary-butyl-2~bromophenol, cyclohexyl ester 
of 2-bromophenol, secondary-butyl other of 4-bronophenol, secondary butyl 
ether, 2_secondary-butyl~4-bromophenol and cyclohexyl ester of 4-bromo- 
Card. 1/2 phenol, The effect of the molar ratios of reagents ond catalysts, and 
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Boron Fluoride as a Catalyst in Organic Chemistry, Part 13, 79-2-12/58 

effect of time and temperature on the total yield of ether and phenol 

base compounds is described in a table. 

1 table, There are 4 Slavic references, 
ASSOCIATION: The Voronezh State University : 
PRESENTED BY: a — 
SUBMITTED: © March 1, 1956 a 
AVAI LABLE; Library of Congress 
Card 2/2 
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AUTHOR 
TITLE 


PERIODICAL 


ABSTRACT 


Card 1/2 


Reon 33 


Ee 


Sa SEC 


VDOVTSOVA YE.As, ZAVGORODNIY S.Y. Ph = 3152 


Alkylation ef Aromatio Compounds By Dione Hydrocarbons .Alkenylation 


of Anizole By Piperylene, comes 
(Alkilirevaniye aromatiohaskikh soyedinenty diy enovyas uglevodore> wake 
dami. Alkenilirovaniye anizole piperilenon. «Rusoian) i 
Doklady Akademii Nauk 85SR,1957,¥ol 113,r 3opp 59e=593 U.8.8.R.) 
Receiyed 6/1957 Reviewed 7/1957 


A systenatio investigation of the reaction on the cocasion of the 
alkylatioa of the aromatic core with pyperiiene (a by-product obtaie 
ned when producing aynthesic rubber by the Lebodey method) was cara 
ried out for the purpose of dutermining the reactivity of piorylene & 
from @ doubleefunotional egombination. By the example ef eaniszol it 4s % 
shown to be possible to alkylice the aronatio gore with piperylone, E: 
vis. with a yield of 56 = 92% of the theoretical quantities of pen- 

tmil anisole. The anisole was selected as the first experimental obo 
ject because it represents those substances which have @ sufficient Pe 
enount of movable hydrogens in order in this way te avoid the use of SEEN, 
energetic catalysers and thus alee a polymerization of the pierylene. & 
Moleoular compounds of boron fluoride were tried out as eatalyzers. : 
With all these catalyzers the alkylation process suppresses the poe 
lymerizasien of the pierylene. Resulte are shown tegether in forn 
of a table. The structure of the peatenile anisoles was proved. Pen eas) 
tenilanisole was obtained in the presence of BEs.0(C2Hs)o and is in vo 
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Loree Tarvaeeen 
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Alkenylation of Anisole By Piperylene. 


ite basic mans a 4-(n-methoxyphanyl)-penten~2(xI) which fe nen- 
tioned in publications as an internediate product dn the synthesis 
2,3-to-(n-oxyphenyl)-pentane. The products obtained by alkylation 
dn the presence of BFs, HyP0,, BPy-H«PO apparently consist eg- 
petted of 4~(namethbxyphengi)—p at&n-2. The experiments aro de> 
sosibed, 


(With 1 table and 7 Slavic references). 


State University of Yoronesh 
TOPCHIXEV A.V., Meaber of the Aeadeny 
15 61901956 

Library of Congress 
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19-28-5-37/65 
AUTHORS; Zavgorodniy, 5. Ve, Sigov, O. Vo, Bayev, I. F. 


TITLE; — ren thesis of 1,4-Diisopropylbenzene and Some of its - 


Conversions (Sintez 1,4-diizopropilbenzola i nekotoryye yego 
prevrashcheniya) 


PERIODICAL: Zhurnal Obshchey Khimii, 1958, Vol. 28, Nr 5, 
Ppé 1279 = 1284 (USSR) 


ABSTRACT: In the present work the alkylation of the isopropylbenzene 
with propylene in the presence of BF 6 HPO, was dealt with. 


When using these three compounds at equimolar ratios | 
(4: 1: 0,26) at 98 - 100° the 1,4-diisopropylbenzene was 
obtained in a yield of 73% (at 52 to 55°C ~ 19%). The oxidation 
of the 1,4-diisopropylbenzene (in liquid phase) with atmosthric 
oxygen in the presence of various stimulators in mono- and 
dihydrogen peroxide was investigated. During some time of this 
oxidation an accumulation of peroxide to a certain maxinun 
takes place, on which the decomposition begins and the amount 
Gard 1/3 decreases. At 110°C such a maximum is reached after 12-14 hours, 
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19-28-5-37/69 
Synthesis of 1,4-Diisopropylbenzene and Some of its Conversions 


at a5°C after 2o-4o hours, depending on the stimulators. The 
stinulator mixture, consisting of manganese resinate and aed, 
cobalt acetate with an addition of calcium hydrogen peroxide Pees 
gtinulates oxidation much more than the first two, taken singly. ee 
Phe addition of sodium sterarate to the mixture accelerates ae 
the oxidation and makes it possible to obtain 51% hydrogen- + ae 
‘peroxide at 85°C during 17 hours, whereas without stearate Bio 
only 33% result at 110°C during 16 hours, on which the decom~ 
position of the peroxide Starts. Calcium-hydrogen-peroxide also 
accelerates the oxidation and strengthens the hydrogenperoxide 
which leads to a deeper oxidation. The oxidation is mainly 
directed to the formation of monohydrogen peroxide of the 
diisopropylbenzene in the cleavage of which in acidous mediun 
the 4-isopropylphenol forms in a yield of 90%. Partially also 
dihydrogen peroxide of the diisopropylbenzene forms which 

Card 2/3 then splits into hydroquinone. There are 2 figures, 1 table 


a c- end 5 references, 4 of which are Soviet, = 


ASSOCIATION; Yorcnerh State University 
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AUTHORS: gavgorodniy, 5S. Ves Shvetsova, L. S- g0v/719-28-10-e/60 
Sn ecrencene ene Ona AST et 


TITLE: Alkylation of Isopropyl Benzene With Peeudobutylene in she 
Presence of BF, +H,PO, (alkilirovaniye ,zopropilbenzola 


psevdobutilenom v prisutetvil BF, -HyPO4) 


PERIODICAL: Zhurnal obshchey khimii, 1958, Vol 28, Nr io, 
pp 2668 - 2670 (USSR) 


ABSTRACT: In an earlier paper the authors already showed that the 
molecular compound BF3- 3PO4 proves to be a ‘highly 


active catalyst in the alkylation of benzene with ps cudo- 

butylene. In connection herewith they also attempted to 

alkylate isopropyl benzene in this way. In this, case the 
reaction took place with more difficulty; also the 
yields of the alkylation products were smaller. A. mixture 
of isopropyl-sec.-butyl benzenes was formed which ‘gon- 
‘gisted of about 91% para and 9% ortho isomera. The most 
favorable conditions with the highest yields of {sopropyl- 
neo, “butyl benzenes are offered by the molar ratios 

F of. isopropyl bonzend, pseudo butylene and oatulyst of 
Card 1/2 | $-3,53150,2-0,3, the temperature of 50-609, and the 
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~glxylation of Isopropyl Benzene With Pseudobutylene gov /79-28-10-8/60 
in tne Presence of BF, HPO, 


introduction velocisy of pseudo butylene of 1,6-255 /nour. 
In the case of 2 larger amount of the catalyst, tne yield 

of isopropyl-sec.~butyl benzenes decreases; it also decreases if 
there are more than 3 mole {aopropyl benzene per 1 

mole pseudo butylene, oven with o large? quantity of the 
catalyst. A considerable role 45 also played by the reagtion 
temperature. The yield of ipopropyl-seo.-butyl benzenes 

is, for instances 18% at 20°, 47% at 300-35° and 55% at 
50-60°. At 1009 the pseudo butylene is not readily absorsed 
by the mixture, with the catalys’ also gradually losing 

4ta activitys which again caupeo & small yield. There are 

4 table and 2 reforences, 2 of which are Soviote 


ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State 
University . 


SUBMITTED: July 12; 1957 
Card 2/28 a 
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avgorodniy, Se Vay and Sidel'nikova, Ve Ie. 20-1-27/58 


The Alkylation of Diphenyl by Pseudobutylene in the Presence of the a 
Catalyst BF y+H3FO), (Alki lirovaniye difenila psevdobutilenca vy prisutst= fee 


vit, katalizatora HE ystlgPO),)« 


Doklady AN SSSR, 1958, Vol. 118, Nr 1, ppe 9698 (USSR) « 


The authors studied this reaction fn different molar ratios of the 
two substances. and the catalyst, without solvent and dissolved in 
Ch,» at Soekoo°C. It was proved. that this reaction takes place in 


molar ratics i - elds monobutyldipheny1s- as 
main products. Bes 

putykene to 4sobutylene t nd a mixture 0 

diphenyl develops. Their relative depend on t 

and on other factorse ] o reacting substances . 
and of the catalyst is 281205 perature is go 
the total yield of ‘monobutyldiphe 8°/o of the thec* 
retically possible. The relative ¢ ~butyldipheny) 
and p-tert..butyldipheny> 4s 7)°/o an tvely. The most — 
favorable conditions under which mono with a 58-60°/0 
yield form and amount up to 92°/o in the alkylation, are? 


APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001964010010-9" 


APPROVED FOR RELEASE: 03/45/2004 CIA-RDP86-00513R001964010010-9 


SSE a eS eR SS Jj WIRE Ran enunciation 


ee 


the Alkylation of Dipkenyl by Pseudobutylene in the Presence of the 20-1-27/58 
catalyst BF; -H5PO),+ ; 3 


the ratio of diphenyl ¢ pseudobutylene » catalyst = 1,75 3 i? 0,25, 

a temperature of 90°C and the spead of the introduction of pseudobu"™ 

tylene 2,5~3 liters per hour, The reduction of the quantity of cata 

lyst to 0,13 Mol under the last-mentioned conditions diminishes the 

yield of monobutyldiphenyls to 32 °/o, The increase in the quantity 

of diphenyl to 3 and lh Mol per 1 Mol pseudobutylene reduces the yield 
wes of monobutyldiphenyls to 19~29°/o. But now the polybutyldiphenyls 
ag are absent in the reault of alkylation, The ratio of the reacting sub™ 
= stances and the catalyst 1 > 1 $ 0,2 leads to a }3eyS °/o yield of 
monobutyldiphenyls: and 4 JnB°/o yield of polybutyldiphenyls of the “ 
theoretically possible yields. In 4 CGR, solution the alkylation prom [im 


ceeds: very slowly and in molar ratios of the reacting substances and 
the catalyst of Li 1+ 0,15, 1+ 1 ~ 03, 3.3 2% 0,3 it gives yields 
of monobutyldiphenyls 12, lk and 18°/o of the theoretically ones. An 
experimental part with the usual data follows. The constants and 
yields of the monobromides of the two above-mentioned p~butyldiphenyls 
and the self~oxidation as well as the splitting up of the hydropero* 
xide of p-second.-butyldiphenyl are described. 

There are 1 table, and references, 3 of which are Slaviv.s 


Card 2/Q 
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Alkylation of anisole = Page oh 32 nos 3502350 
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© WOVIKOV, ToMajsANTONOVA, A.M. ZHILINA, RoI. FURTICHEVA, RoPo} 
SHATALDV, V.P.; ZAVCORODNIY, S.V < | 
Synthesis and autoxidation of isopropylcyclohexylbenzenes 


Zur ob. Ichi. 32 069329542957 S 'b2e (MIRA 15:9) © 


4g. Kiyevskiy politekhnicheskiy institut. 
” (Cwmene ) (Oxidation) 
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H SSSR 148 
Autoxidation of p-dieyclohexylbenzene. Dokl.A (MIRA 1624) 


no 438530855 F '63. 


1, Kiyevakiy politekhnicheskiy institut. 


.V.Topohiyevym. 
re a tienacno) (Oxidation) 


Predatayteno 
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ae VaU 57:107-116 '59. (MIRA 13:5) 
sled (Butane) (Zolune) (Benzene) 
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ATEHORS:  Zavgorodniy, S. V., Kryuchkova, V- G. s0v/79-29-4-64/77 


TITLE: > Alkylation of 4-Bromophonol With Propylene and f-aAmylone in the 
ee Presence of the Catalysts BF, HPO, and BF, O(CpHe)o 


(alkilirovaniye ‘4-bromfenola propilenom i B-amilenom v prisutstvil 


katalizatorov a, HPO, i BF 0(C Hs) 2] 


PERIODICAL: 7 (acca) obshchey khimii, 1959, Vol 29, Ur 4, pp 1340 - 1343 
Be : USSR 


ABSTRACT: This is a continuation of earlier investigations (Refs 1-5), In 
oes the present paper the authors investigated the alkylation of 
4-bromophenol with propylene in the presence of BF, HPO, and 


with B-amyleno in the presence of BF, 0(C,H,)» and BF, HPO, in 


carbon tetrachloride without solvents. It was found that 4-brono- fe 
phenol yields with propylene and B-amylene in the presence of 
BF, HPO, and BF, 0(C,E.)o only ether products. Two compounds, 


the isopropyl ether of 4-bromophenol (I) and the isopropyl ether “| 
of igopropyl-4-bromophenol (II) are obtained with propylene. A 
Cara 1/3 secondary amyl ether of 4-bromophenol (III) was obtained with 
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Alkylation of 4-Bromophenol With Propylene and 300/79-29-4-64/77 
_» BpeAmylene in the Presence of the Catalysts BF, HPO, 
“and BF, 0(C,H,) | 

B-amylene. The molar conditions of the reacting compounds and 
the catalyst 2:1:C,2 are for the alkylation of 4-bromophenol 
with propylene in the presence of BF3 H3P04 the pest et 30° and 
in the case of slow addition of propylene {yields of (I) and 
(11), 48 and 14 respectively). These products resulted in the 
jame total yield (62%) in tho molar ratio 1:2:0,15 of 4-bromo~ 
phenol, propylene, and catalyst. In this case, however, con- 
siderable quantities of resin are produced and the yields in 
(I) and (II) amount to 57 and 25% respectively. The temperature 
Lise up to 50° increases the resin formation and reduces con~ 
siderably the yield in alkylation products. The application of 
CCl, as solvent reduces the resin formation as well as the yield 


in (x) and (II). Further data are given in table 1. The alkyla- 
tion.of 4-bromophenol with B-amylene in the presence of BF, HPO, 


in a carbon tetrachloride solution ig at room temperature accon~ 
panied by 4 polymerization. The yield in ether (III) is here not 
higher than 40. In the presence of BF, 0(CoHe)o in the same 


Card 2/3 


PERRO a ese Aa Sy EP 


APPRO : 
VED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010010-9" 


"AP : 
Pie tisha deck opergee 03/15/2001 _ CIA-RDP86-00513R001964010010-9 


g0v/79-29-4-64/77 


Alkylation of 4-Bromophenol With Propylene and 
B-aAmylene in the Presence of the Catalysts BF HPO, 


and BF, O(C Hs)» 


n proceeds more smoothly and the yield can ped 


solution the reactio 
tain optimum molar ratio. An 


be increased up to 75/ under a cer 
intensive resin formation takes place without solvent. The in- 


fluence of the reaction duration and other conditions of the 
reacting compounds and the catalyst is {llustrated in table 2. 
There are 2 tables and 6 Soviet references. 


ennyy universitet (Voronezh State 


ASSOCIATION: Voronezhskiy gosudarstv 
Oe se Ee | University) 


SUBMITTED: February 5, 1958 
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53) | eee ees 7 sov/719-29-5-8/15 
AUTHORS: gavgoroadniy, 3- y., Volkov, R. H. 
TITLE: Alkylation of p-Diisopropyl Benzene With Propylene in the presence fe 


of the Catalyst BF, .H,P0,(Alkilizovaniye p-diizopropilbenzola 
propilenom V prisutetvil katalizatora BF, +H,P0,) 


PERIODICAL: Zhurnal obshchey khimii, 19595 Vol 29, Nr 5s 
Oe pp 144T = 1449: (USSR) 


7 ABSTRACTS In the presont paper the alkylation of p-diisopropyl benzene with 
. propylene in. the presence of the catalyst BF, +H, PO, in the 


temperature range 3- 105° and at o ratio of p-diisopropy) bon- | 
zene, propylene and catalyst 4<5t 1: O01 = 0.5 was tnvestigated. 
Triisopropyl benzenes and tetraisopropyl benzene were found to 
be formed. Trixsopropyl benzenes represent a mixture of 13294- 
and 1,3,9<try sopropyl benzenes. Their relative content in the 
mixture is 90-62 and 16 ~ 20%, respootively. According to the 
conditions the total yield is 53-84%. The yield in 1,294),5- ig 
tetraisopropyl benzene ip 529%. Optimum conditions for the pad 
alkylation were determined as follows: the molar ratio of n- 
Cara 1/2 diisopropyl benzene ~ propylene « catalyst 3318 0.3, 
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Alkylation of p-Diisopropyl Benzene With Propylene sov/79-29-5-8/75 


in the Presence of the Catalyst BF, «HPO, 


°, rate of propylone introduction 1.5 1/h and 

ing of the reaction mixture for 40 ninutes. Under 

*: triisopropyl benzenes and 15% 1,2)499- 

: . tetraisopropyl benzene are obtained. In this case other pro- 
ducts are formed to practically no extent. As can be scen from 
the table the yield is considerably influenced by the quantity of 
the catelyst. There are 4 table and 2 references, 1 of which 


is Soviet. rae 
gosudarstvennyy universitet (Voronezh State Uni- es 


temperature 60 
subsequent mix 
these conditions 61% 


‘ASSOCIATION: Voronezhskiy 
versity) 


SUBMITTED: April 14, 1958 
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eae 5 /153/60/003 /005/005/016 
o ee B013 /BO58 
AUTHORS: davgorodniy, S.Vey Hovikovs I.N. 
TITLES Autooxi dation of p-Diisopropyl Benzene 


PERIODICAL: Iavestiya vysshikh uchebnykh zavedeniy. Khimiya 1 
Khimicheskaya tekhnologiya, 4960, Vole. 3, No. 5, pp. 863 = 667 


TEXT: The possibility of oxidation of p-diisopropyl benzene, forming in 
the alkylation of benzene with a propane - propylene mixture in the 


presence of BF. HPO into hydrogen peroxides, and pubsequent cleavage , ~ 2 


of the monohydrogen peroxide into p-isopropyl phenol, and of the dihydro- J : 
gen peroxide 4nto hydroquinone, was studied in this paper. Autooxidation — a 
of p-diisopropyl benzene at 85°, 110°, and 430°C in the presence of i 
diisopropyl benzene hydrogen peroxide and manganese resinate with alkaline a 
additions, 28 well as cleavage of the hydrogen peroxides {nto correspond- , 
ing phenols, was studied for this purpose. Tt was shown that the rate of oo 
oxidation of industrial p-diisopropyl benzene dopends on dts purity. 

NaOH, KOH, Ca(OH) 5 and Na,C0, wore used ap additions. These materials are 
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only little effective in themselves, and have all about the same effect. 
Their addition (0.5 -1 & Per 4 mole of diisopropyl benzene) to the 
manganese resinate, however, initiates tha autooxidation process, and 
permits a deep-reaching oxidation of the hydrocarbon up to the hydrogen 
peroxide. Autoozidation becomes spec if p-diisopropyl 
benzene is preoxidized in the presence 0 itions up to 4 
content of 2 - 4% hydrogen peroxide in the solution. Manganese resinate 
or diisopropyl benzene hy drogen peroxide 4g subsequently added, and oxi- ~~ 
éation is continued with the blowing-through of air. Under such conditions 
# maximum hydrogen peroxide concentration of , 78% was pbtained within 44 
hours at 110 + 20C, The experiments showed that p-diisopropy1 benzene 
dihydrogen peroxide is only precipitated if the hydrogen peroxide con- 
centration in the hydrocarbon solution is higher than 40%. It may be 
assumed that in the oxidation of p-diisopropyl benzene, monohydrogen 
peroxide is formed first. Not until this has reached a certain concentra- 
tion doeg it begin to oxidize into p-diisopropyl benzene dihydrogen 
peroxide. The cleavage of the dihydrogen peroxide proceeds most smoothly 
with concentrated sulfuric acid in ether, the highest hy droquinone yield 
being obtained here. Strong resinification can be observed with dilute 
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Autooxidation of p-Diisopropyl Benzene 8/153 60/003/005/005/016 
Brainstem ee (Oe ee SNe Cae wees ee ee) a 
| gutfurio acid. By reproduction of pure dihydrogen peroxide, 96% of 
p-di~ (at ,o/ -oxy-isopropyl )-benzene wap obtained in-the form of white — aa 


neadica with a melting point of 140°c, Figs.1 - 3 show the effect of the 
jdouas admixtures on. the 


purity of diivopropyl benzene, tomporature, and var 
lov and ¥.V. Fedorova are mentioned, Phare 


rate of oxidation. B.D. Kruzha 
are 3 figures, 2 tables ana 5 Soviet references. 
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Department of Organic 


khimii (Voronezh State University. 
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SUBMITTED: | February 17,1959 
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— - g/079/60/030 007/026/039/XX 
5.4400 2204, WS3, 1344 B00 1/B066 ( 


AUTHORS : gavgorodniy, S« V+, Zaytsev, Bs As, Yeltohinov, D. P. 


annem 


TITIE: | . Aryl-alkylation of Phenol\With Styrene land a-Methyl Styrene 
PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 7, PP» 2196-2199 


TEXT: The aryl-alkylation of phenols with aryl olefins has so far deen 
given Little attention, in spite of the practical importance of its reac~ 
tion products (Ref. 1)- The authors studied the reaction of phenol with 
a styrene and a-methyl styrene, using the ethyl etherate of boron fluoride 
a (BF,-(C,H,) 90) and boron fluoride with 75% orthophosphoric acid as catalysts. 


In both cases aryl aiugi phenole ¥euulseds Styrene-gave-a mixture. 92 Bn2= Xx o 
aryl and diaryl alkyl phenols (32 - 60% yield, according to conditions); : 
a-methyl styrene p-hydroxy-diphenyl-dimethyl methane (60%), and a small 

quantity of resinous products whose composition could not be determined. 

In both cases, aryl-alkylation 4g accompanied by polymerization of tHe aryl 

olefins, which is the main reaction in the case of styrene. a-nethyl 

atyrene is more stable to polymerization, and is partially dimerized (in 
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at _ Aryl-alkylation of Phenol With Styrene and 519/60/030/007/026/039/Xx 
‘q-Methyl Styrene . B001/B066 


addition to the formation of resinous polymerization products) to give 

’ the crystalline 1,1,3~trimethyl-3-phenyl indan which distills over together 

with p-hydroxy-diphenyl-dimethyl methane. The best yield of hydroxy-diphen- 
yl-nethyl methane was obtained at a molar ratio of 2; 1 : 0.06 batweon 
phenol, gtyrene, and the ethyl etherate of boron fluoride, at a temperature 
of 5-97 and with a reaction time of two hours. In the reaction of phenol 
with a-methyl styrene in the presence of the above etherate, the best 
yield (60%) of p-hydroxy-diphen {-dimethyl methane results at a molar xX 
ratio of 3 3: 1 3 0015, at 80-83 and with a reaction time of nine hours. 
This reaction may be represented in the general form: 


ee R R 
a. } BF,-0(C,H,) \ 
i an Ge 22 de> Ho- f 
ee a if 


(R = H or CHy). a4 
There are 2 tables and 2 references: 4 Sovist and 1 German. 
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. B00 1/B075 
/[. 1210 | 
AUTHORS: Shalganovay Vv. G. and gavgorodniy, S. V. 
= * —————— 
TITLE: siieeiaaeraal of Secondary p-Butyltoluene 1 


PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 10, 
: pp. 3223-3226 


TEXT: The authors studied the autooxidation of p-seo-butyltoluene and 
carried out a quantitative determination of the products of acid splitting 
of hydrogen peroxide, as well as of the products obtained from a complete 
oxidation of p-sec-butyltoluene. The oxidation took place at different 
temperatures. Autooxidation carried out by means of atmospheric oxygen in 
the presence of manganese resinate, caustic soda, and other additions, V 
proceeds most conveniently at 110°C. It was shown that in the presence 

of manganese resinate and alkali the oxidation of the secondary butyl 
radical proceeds 1.8 times more easily than that of the primary methyl 
group, and 4.2 times more easily than on the addition of sodium stearate 
or cobalt acetate. The main products of oxidation are p-methyl acetophenone, 


p-tolylmethylethyl carbinol, and p-seo~butyl benzoic acid. It was found 
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‘that p-sec-butyl benzoic acid can be oxidized with atmospheric oxygen to 

form p-acetyl benzoic acid in a 30.5% yield. The oxidation rate of p-sec- — 
-butyltoluene at 110°C under different conditions is {llustrated in a fig- 

ure. Experimental data are given in Tables 1 and 2. There are 1 figure, ; 
2 tables, and 11 references: 9 Soviet, 1 US, and 1 German. ~ : 
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: 3/079/60/030/012/003/027 he 
5.4660 2203 B001/BO64 a 
AUZHORS ; Kryuchkova, V- G. and Zavgorodniy, 5. Vv. , - 
TITLE: Alkylation of 2- and 4-Anisole Chloride With Pentene-1 in 


the Presence of BY, ‘HPO, ag Catalyst 


PERIODICAL: ' ghurnal obshchey khimii, 1960, Vol. 30, Now 12; 
pp» 3869-3871 


- mpxt; For several years the authors have studied the alkylation of 
phenol halides and anisole halides with olefins in the presence of boron 
fluoride catalysts. Alkylation is a very convenient method of synthesiz- 
ing interesting alkyl halide phenols whion have hitherto been hardly ac- 

‘susgible {im Laboratory. This ia a continuation of previous gtudies de- 
sariving the reaalts of aixjiasing 2- and deanisole salorida with pentane-! ~ 
4n the prosence of BF,'H,PO, 48 cutalyat. I% eontrags 39 tht reacsicn at 

Aennisole shlioride with frofylene, poeudobutylent, cyolonexene art 4eAana- 

aobe bromide with propylene, and eysiohexene (Ref. t}, only mond~gac anys 

anisole vhloriden are obtained. geanteole shlertde alkylated with penteng-! 

1.5 times more readily than 4eandisole chloride under oimilar oonditiona. 

Tho ey ratios 3:1:0.1 between 2-phenol chloride, pentene and the catalyst, 
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Catalyst 


and a temperature of 40°C proved to be the optimum conditions under which 
the 4-sec.-amyl-2-anisole chloride yield was 86%. To synthesize 2~sec.- 
amyl-4-anisole chloride in a 54% yield, the molar ratio of the reagents 
and the catalyst mus t be 4:1:0.2, and the temperature 40 C. A temperature 
between 20 and 60 C has no essential effeot upon the yield in alkylation 
products. The ratios of the reagents of 4:1 to 2:1, and the amounts of 
catalyst between 0.1 - 0.3 per 1 mole pentene-1 bear also no influence 
upon the yields. The best results are obtained when the calculated amount 
of unigole chloride in at once added to tho oatalyat and when penteno-1 
ia slowly added to this mixture. When pentene-1 ia mixed with a part of 
anisole chloride, the yield in alkylation produota is lower. Tnere are 

9 tables and 3 Soviet references. 


ASSOCIATION; Voronezhskiy gosudarstvennyy universitet 
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5 3b00 is 2001/B064 
AUTHORS : Kryuchkova, V. Gs and Zavgorodniy, S. V. 
TITLE : Demethylation of Alkyl Halide Anisoles 


PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 12, 
pp» 3872-3873 


TEXT; . The authors demethylated several alkyl halide anisoles hitherto lit- 
tle investigated. This paper does not discuns the rate of demethylation 

and the finding of the best reaction conditions, but the gynthesia of alkyl 
halide phoanola. Novertholoss, the reaulta obtained lead to interesting con- 
aluoiono on the behavior of tha anisole group toward hydriodio sold and hydro~ 
bromia acid. It was found that all monoalkyl substituted o- and p-fluoro 
anisoles and o» and p-chloro anigoles can be demethylated into the correspond- 
ing alkyl halide phenols when heated with HI or HBr for a longer time; this 
demethylation, is, however, not quantitative, 4-alkyl-2-anisole halides 
demethylate more readily. Among the 14 alkyl halide anisoles, 4-se0,-amyl- 
9-fluoro anisole demethylate most readily to 4-900.-amyl-2-fluoro phenol 
(ge% yield) (Table), 2,6-dialkyl-4-anisole halides do not demethylate with 
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HI and HBr under ordinary conditions; the reason is the blocking of the ~~ 
methoxy group by the two alkyl radicals which are in ortho position to it. 
Ak continuous heating of 2~cyclohexyl-4-chloro anisole with HI, besides 
_ demethylation also a splitting off of the chlorine atom takes place, which 
instead of the expected 2-oyclohexy1-4-chloro phenol leads to 2-cyclohexyl 
phenol. There are 1 table and 3 references: 2 Soviet and 1 British. 
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(Voronezh State University) 
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AUTEORS; Shalganova, V. G. and Zavgorodni S 
- TITLE; Autooxidation of 4-sec.-butyl-o-xylene 


PERIODICAL: Zhurnal obshchey khimii, 1960, Vol. 30, No. 12; 
pp. 3964-3967 


TEX?: The authors investigated the autooxidation of 4-seo.-butyl~-o-xylene a 
(I) with atmospheric oxygen at 110°C: in the presence of manganese resinate, . 
combined with Ca(OH),» NaOH, Na,CO,, sodium stearate, cobalt acetate. The 


compound was oxidized up to the maximum concentration of the hydroperoxide 
‘or fhe complete vanishing of the latter from the reaction mass. The maxi-. 
mum concentration of hydroperoxide was found to depend on the type of the 

admixture and the amounts of manganese resinate. The maximum concentration ane 

of hydroperoxide (13 %) 1a caused by the autooxidation of butyl xylene (1) 

in the presence of resinate and soda with the following products forming 2 

from the reaction mass until the complete vanishing of hydroperoxide: ae 
3,4-dimethyl acetophenone (II); o-=xylenol-(1,2,4) (III); 1,2-dimethyl- 
phonyl-mothyl-othyl oarbinol (Iv)5 2-mothyl-4-soc.-butyl- and 2-mothyl- 
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Autooxidation of 4-s0ec.-butyl-o-xylene 's/079/60/030/012/011 /627 
8001/3064 


5-gec.-butyl benzoic acid (V); Z=methyl-4-sec.-butyl- and 2-mothyl-5-sec. - 
butyl benzyl alcohol (VI). The oxidation of (4-sec.-butyl-o-xylene) in the 
prasence of manganese resinate, sodium stearate, and calcium hydroxide 
with atmospheric oxygen (18 1/h) in a timo of 60 h gave a 25.8 % yiold 

of oxidation products. The products (II-VI) form at a molar ratio of 

3.75 : 1: 3 : 5.65 : 265. The yield of the oxidation product was 32.3 % 
in the presence of resinate, cobalt acetate, sodium stearate, caustic 
soda, and calcium hydroxide. The products (II-VI) were obtained in a 
molar ratio of 7.5 : 1: 3: 26: 4. From the composition of the oxida- 
tion producte it may be concluded that in the oxidation of 4-sece-butyl- 
o-xylene all three radicals are oxidized, under the formation of a hydro- 
poroxide mixture: 2-methyl-4-seo.-butyl benzyl (VII), 2-methyl-5-sec.- 
butyl benzyl (VIII), and 3,4-dimothyl-a-methyl-a-ethyl benzyl (IX) which 
were all identified by their reduction to alcohols. The time of oxidation 
of all three alkyl radicals depends on the character of the additions. 
Among two methyl groups, the one in para position to the sec.-butyl group 
oxidizes more readily than the other. The sec.-butyl radical oxidizes 

in the presence of manganese resinate, sodium stonrate, and calciun 


5 


hydroxide twice as rapidly as the methyl radienl. There are 2 tables and 
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8 Soviet references, a 

' ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State Ee 

University) & 
SUBMITTED : January 11, 1960 / . a 
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TITLE: > Alkylation of 4-Fluoro henol With moppuans and C iaiiacans in. the 
Presence of the Catalysts BFs°H,PO, and BF,°0(CoHs)2 


PERIODICAL:  Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 2) pp 329-331 (USSR) 


en eee 
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ABSTRACT: Ags the reaction of fluorophenols with olefins had been neglected 
in publications, the authors studied the reaction mentioned in the 

title in continuation of their previous papers. 4-fluorophenol 
reacts more intensely than chloro~ and bronophenols. Together with 
olefins (with propylene) it forms a rather complex mixture of pro- 
ducts. Isopropyl fluorophenolisopropyl ether is always, isopropyl- 
fluorophenol sometimes, formed besides the 4-fluorophenolisopropyl 
ether. The yields in individual products depend on the nature and 
quantity of the catalyst, the temperature, and the molar ratios of 
the reagents. Thus, only ethers are formed in the presence of 
BF3*0(CoHs)2 at 60° whereas phenol products are missing, at least 
in’ noticeable quantities. In the presence of BF *HsPO04, the yields 
in phenol compounds are the higher, the higher the temperature bet- 

fh : ween 40 and 70°. The best conditions for a formation of 4-fluoro- 

i Cara 1/2 phenolisopropyl ether (54% yield) are: molar ratio of fluorophenol, 
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Alkylation of 4-Fluorophenol With Propylene and 8/020/60/131/02/033/071 
Cyclohexene in the Presence of the Catalysts BO11/B005 
BP,*HsP0, and BFx*0(CoHs)o i 


propylene and BFa:HxP04 = 3:1:0.4 and 40°; the same for isopropyl- 
4-fluorophenolisdpropyt ether iss 5:1:0.3 and 60° (36% yield), and 
for isopropyl~4-fluorophenol 3:1:0.2 and 70° (38% yield). Table 1 
lists these results. One product’: only - 4-fluorophenoloyclohexyl - 
ether ~ 14a formed from 4-fluorophenol with cyclohexane in the pre- 
sence of BPs "HPO, with a yield of 70.7% of the theoretical one. 
Already after the 1st distillation of the alkylate, the product 
has a boiling limit of 2-3° (Table 2). The compounds of the ether 
type were identified by splitting into corresponding phenols and 
transformation of the phenols into phencxy acetic acids. Table 3 
shows the physical and chemical constants of the products obtained, 
There are 3 tables and 6 references, 6 of which are Soviet. 
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’ AUTHORS; Volkov, Re Nosy Zavgorodniys, SecVaweiinn= 


TITLE: | Kinetico Peculiarities of the Isopropyl Xylene Autoxidation 
in the Liquid Phase 


' PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, Noo 3, 
PPe 591-594 


TEXT: In this paper the authors continued the previous investigations 
(Ref. 1). They now studied the problem mentioned in the title on 
polyalkyl benzenes with neighboring substituents. o-xylene (I), 4-iso- 
propyl-o-xylene (II), 3-isopropyl-o-xylene (III), 2-isopropyl-p-xylene 
(IV), 4-4sopropyl-m-xylene (Vv), 2,5-di-isopropyl-p-xylene (VI) and 
o-cymene (VII) were investigated. It was determined that yelaotones 
(phthalide-derivatives) also develop during the autoxidation of these 
substances, besides alcohols, ketones, acids eto. From (I) there forns 
in the presence of 0.6 Mol-% cobalt acetate; o-toluic acid, 5-8% of 
phthalide, and 2~5% mixture from toluyl aldehyde and tolyl carbinol. 
The highest concentration of hydroperoxide does not excead 1=1 05% 
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Kinetic Peouliarities of the Isopropyl 8/020/60/132/03 /28/066 
Xylene Autoxidation dn the Liquid Phase _B011/B008 


cobalt salts. (VI) could oxidize at 
mangenese resinate a 
hydre peroxides. II) almost 
4 times more easi 3 V) the total 
ly 1.3+1.7 
owing to 
Fige 1 shows the kinetics of the oxidation products 
0°c in the presence of 1 Mol-% cobalt isopropyl toluylate, 
as well as of (IV) at 160°C. The rate of the introduction of air was 
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More than 50% lactones 
develop at the oxidation of (VI), and (VII) give algo high yields, 


~~ Based on the renults, the © the conolusion that the main 


Cause of the high yield of dn the doomerisation of the 
free radical (s00 Soheme). Thore are } figuro, 2 tables, and 5 
Teferencen, 3 of which are Soviet, 
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- he Character of Alkylation of Aromatic §/020 60/133/004/037/040XX 
Hydrocarbons by Olefins in the Presence . B016/B054 

of BF, HPO, 

propylene. These experiments were made to check the assumption saying that 
the presence of alkyl groups in the benzene ring strongly activates the 

— gubstitution reaction only if the attacking agent has & considerable 
positive charge. The authors performed the alkylation as it is described 

in Ref. 8. They made special experiments to determine the effect of de- 
alkylation on the composition of the alkylate. They proved that only 
hydyocarbons with tertiary butyl groups are noticeably dealkylated. The 
rate of this process only depends on the concentration of the substance 

to be dealkylated, and on temperature. Table 1 shows the alkylation results 
of the benzene ~ toluene mixture. Hence, the authors conclude that neither 
the reaction conditions nor the ratio of the reagents can strongly 
influence the reaction rate of taluene. The same applies to the alkylation 


of other hydrocarbons by propylene, n-butylene, and cyclohexene. Only in the 
-yonotion of benzene and its homologues with—isobutylene, temperature and 
ducation of the experiment exerted some influence in the abov? sense. 

fable 2 gives the relative reactivities of benzene homologues yo various 
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+H, PO 


of BF, 3P0, 


‘ olefins. The catalyst BF,-H,PO, does not produce a strong disproportiona- 


tion of primary and secondary alkyl radicals, nor does it form any "special 
complexes" during alkylation. Table 3 shows the composition of the 

alkylation products. Hence, the authorg conclude that the relations of the 
rate conotanto of sucacasive reactions do not depend on the intensity of 
alkylation of an aromatic hydrocarbon. Therefore, it is possible to fore- 


qj ---cast_the. composition.of-the-alkylate-with relative accuresy. The authors 

s mention the phenomenon of hyperconjugation, but do not discuss it. For an 
interpretation of several rules observed by them, they must assume that the 
alkyl groups are an obstacle not only in ortho-, but also in meta- and 
para-substitutions. Generally speaking, alkyl benzenes can react faster 
(than with benzene) only with such olefins that are polarized by the 
catalyst, and form ions with a highly effective charge, which are con- 
centrated on the reacting carbon atom, Finally, the authors point out that 
the rupture of the n-bond proceeds gradually during the formation of a 
bond with the aromatic ring. This is confirmed by the difference in 
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relative reactivities of alkyl benzenes and u- and /S-butylene. There are eee 
3 tables and 9 references: 8 Soviet and 1 US. one 
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AUTHORS: Topchiyev, A. V., Academician, Volkov, R. Ne, and 


Zavgorodniy, |S» Vv. 


TITLE: A Study of dpe peg Governing the Alkylation of Xylenes 


With Propylene in Presence of BF, ° Hs PO), 


"PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 4y 


TEXT: The rules governing the alkylation of o- (1), m- (II), and p-xylene 
(III) with propylene in the presence of BF,° HPO), have not been studied 


by previous researchers (Ref. 2), nor have their yields of isopropyl 
xylene been higher than 52%. The authors of,the present paper made a 
systematic study of the effects of catalyst/concentration, temperature, time of re~ 
action, and molar ratio of reagents upon the yield and the composition 

of the alkylation product of (I) - (III). In doing so, they established 
‘the conditions under which it is possible to obtain 4 90% yield in 
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A Study of the Rules Governing the Alkylation 3/020/60/134/004/015/023 
of Xylenes With Propylene in Presence of B016/B060 
BF, Hi.,PO, 


isopropyl xylenes, and clarified the kinetic characteristics of the re~ a 


action. Alkylation and fractional distillation were performed in the same 
way as- shown in Ref. 3. The propylation of (I) gives rise to 4-isopropyl- 
~o-xylene (IV), 3-isopropyl-o-xylene (Vv), and 4 ,5-diisopropyl-o-xylene 
(VI), while (II) yields 4-isopropyl-m-xylene (VIL), 5-isopropyl-m-xylene 
(VIII), 2-isopropyl-m-xylene (1x), 4,6-dideopropyl-m-xylene (X), and 
2,5-diisopropyl-.m-xylene (XI). The monoalkylate of (111) exclusively 
consists of 2-isopropyl-p-xylene (XII), while its dialkylate mainly con- 
gists-of 2,5-diisopropyl-p-xylene (III). Table 1 contains the principal 
constants of the resulting compounds and the xylenes employed in the 
process. Heretofore, there was no description of (V) and (VI) to be found 
in publications. The authors describe the methods of identifying the 
isomers. They were oxidized to form benzene polycarboxylic acid, and 
examined voth refractometrically and by means of infrared absorption 
spectra. The authors further describe the separation of benzene tricarb- = 
———~exylie acids;-and that-of-their esters. The dilactone of 2,5-di-(4-oxy- at 
-igopropyl)-terephthalic acid was obtained from (XIII) by oxidation: 
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A Study of the Rules Governing the Alkylation $/020/60/134/004/015/023 

-of Xylenes With Propylene in Presence of BO1E/B060 

BF, +H, PO, 
ylenes were also identified by self-oxidation. 
Results obtained from some experiments on xylene propylation are shown in 
Table 2 and include composition of reaction mass, yields, ratio of apparent 


rate constants of the alkylation of dsopropyl xylenes and initial xylene 
(r= k/k,)- It may be seen from Table 2 that an increase in temperature 


and in the concentration of BF ,°H,PO), reduces the relative formation rate 


of products resulting from secondary alkylation, as had already been x 


Moreover, isopropyl x 


established previously by the first-named author jointly with N. Ve 
Kuranhev and Yae Me Paushkin (Ref. 7). The rules governing the iso- 
merization of polyalkyl benzenes are formulated as follows: the migration 
of the isopropyl group has an inner-molecular character, and chiefly 
occurs whenever there are alkyl radicals in the positions 2,3, 2,4, or 
2,3,3 relative thereto. These rules, in addition to explaining the charac- 
ter of the orientation of substituents, allow the process to be controlled 
in such a way that the substances desired can be obtained with highest 
yields. There are 1 figure, 2 tables, and 9 references: 8 Soviet and 
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‘15-8100 | 
AUTHORS: Rayevekiy, A. Bey Kryuchkov 4, Vs Gey tavgoroanty, 8+ V. 
TITLE: Effect of alkyl halophenols on the polymerization of styrene 
PERIODICAL: Vysokomolekulyarnyyé soyedineniya, V. 3, 004 8, 1961, 


1421-1124 


TEXT: The inhibiting effeot of: phenol derivatives on the polymerization of 
styrene and its dependence on the structure of the phenol derivatives were 
studied. The compounds mentioned in the legend of the figure were synthe- 
sized to thia end. Anisole halides wore alkylated by olefing in the pro- 
sence of BF,*H,PO, and BF,+0(CoH.)p at 60°C. Demethylation of the anisole 


alkyl halides obtained was performed in the pregence of HI, HBr, and acetic 
anhydride. Commercial styrene Was purified from hydroquinone by treatment 


with 20% KOH, dried over 41,0, and distilled in a nitrogen flow. The-molar 
£ gi tte ; 


ratio of styrene to 4nhibitor Was 5107 tt For comparison, styrene waa : 
polymerized without inhibitor. The polymer content P was caloulated from A 


the refractive index: P= (2.05¢n5° - 3.17)+107 Results: 4) The nature 
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8/190/61/003/008/001 /o19 
Effect of alkyl halophenols on... B110/B220 

of the halogens and their position influences the inhibiting effect, 

2) 2-alkyl-4-halophenols are stronger inhibitors than 2-halogen-4-alkyl 


atives are stronger inhibitors than chlorine 
enols show an inoreasing inhibi 


“uch an effect in t styrene in a nitrogen atmosphere, 
There are figure, 2 tables, and 7 refe x 


rences: 3 Soviet and 4 non=-Soviet, 
The most important references to English-language publications read as 
follows: Ref.1: E.G. Edwards, G. F, P, Harris, Chen. Ind., 1955, 625; 
Ref. 2: 8. G, Food, J 


- chem. Soc., 1940, 48, Ref. 6: USA Patent 2, 221 
809, 1940. 


ASSOCIATION: Zavod sintetiohaskogo kauchuka im. 8, ¥, Kirova (Synthetio _ 


_ Rubber Works imend S. M, Kirov). Voronezhakiy gosudaratvennyy 
universitet (Voronezh State University) 
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9/153/61/004/001/004/669 
B110/B203 


AUTHORS! Zavgorodniy, S+ Ve, Sigova, V» I. 


— PITLE; Synthesis of j-ethyl-4-isopropyl benzene and some of its 
> gonveraions » 


PERIODICAL: ‘Izvestiya vysshikh uohebnykh zavedeniy. Khimiya 4 
Aes khimicheskaya tekhnologiyas Ve 4, no- 4, 1961, 99-101 


TEXT; In the alkylation of ethyl benzene with propylene (I) and isopropyl 
aloohol (II) in the presence of BF 5H P04, mainly j-athyl-4-isopropyl 


penzene ia formed (polyalkyl benzenes 7% maximum). With (1), 
062-003 moles of BF, °H,PO, are required per mole of propylene; the optinum 


yield (69% of the theory) is obtained with the ratio: 3 moles of ethyl 
benzene : 1 mole of propylene : 0.3 moles of catalyst. With (II), 
Q.5-1 moles of BF,*H,PO, are required per mole of isopropyl alcohol; the 


optimum yield (61% of the theory) is obtained with the ratio; 2 moles of 
ethyl benzene : 1 mole of isopropyl alcohol : 1 mole of catalyst, and at 
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3/153/61/004/001/004/009 
Synthesis of 1-ethyl-4-isopropyl ... B110/B203 


88-90°G. Alkylation with propylene and BF,*H,PO, at the molar ratios 


4:1: 0.3 and 1; 1; 0.2 proceeds slowly at 53-55°C (yield 20% of the 

theory). At 100°C, the reaction proceeds vigorously, the catalyst being 

thrown out of the reaotion mixture. 0.5 and more than 2 moles of ethyl 

benzene per mole of isopropyl alcohol gives only 50% of the theoretical 

yield. Nitration of j-ethyl-4-isopropyl benzene proceeds readily. 

Excess bromine gives pentabromo ethyl benzene. Nitrio acid oxidizes to 

terephthalic acid. In autooxidation with atmospheric oxygen in the 

presence of manganese resinate, cobalt acetate, and calcium hydroxide, 

mainly the a-carbon of the ethyl radical is affected, and the hydroperoxide 

of a-methyl-p-isopropyl benzyl is formed. Maximum hydroperoxide con- us 
centration ie attained after 2-4 hr (Fig. 1), then decomposition sets in. oe 
With the use of proper amounts of suitable alkali additions, the authors a 
obtained up to 37% of hydroperoxides in the reaction mass after 20 hr. 
-fhen, decomposition by Hy80, mainly gives p-isopropyl phenol. Initial 


- substances ware;. industrial ethyl’ benzene (boiling point = 135-136.5°C, 


aio = 0.8655, no” = 1.4950); propylene produced by dehydration of 
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isopropyl alcohols; and freshly prepared BFs+HsPO4. Alkylation wao 


performed by the mothod earlier described by the first author (Ref. 1: ae 

8. V. Zavgorodniy et. al.; Zh. obohchey khimii, 26, 2160 (1956)), 

Results are tabulated. 1-Ethyl-4-isopropyl benzene is formed almost 
~ exclusively (values obtained: boiling point = 193-194°C; 


a = 0.8626; hee = 1.4927, MR, = 49.8; calculated: 49.4; published 
data: boiling point = 1.94%; a4° = 0.8625; noo = 1.4927). The follow- 


ing derivatives were prepared: (1).Pentabromo ethyl benzene by bromina- 
‘tion with Bro in the presence of Al chips at 0° (white powder, 


mp = 137-138.5°C). (2) Mononitro-ethyl isopropyl benzene (34.5% yield) Lo 
by nitration with mixed acid. Highly viscous liquid, mp = 136-137°C 4 

at 3 mm He; rg = 1.0535; ao° = 1.5338. Found: M = 192.5 C 14H NO, 5 
Galoulated; M = 195.0. Oxidation with HNO gives nitro-terephtihalic 


acid (yellow platelets, mp = 263-265°C (from aloohol)). (3) Terephthalic 
acid by prolonged heating with 25% ENO to weak boiling, identified by 
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conversion with CH,OH and concentrated Hy 504 to the dimethyl ester of 


terepathalic acid (mp = 139-140°C). Autooxidation of 1-ethyl-4-isopropyl 
benzene with atmospheric oxygen proceeded in the presence of manganese 
reninate and alkali additions to a decrease of the hydroperoxide con- 
centration in the reaction mass. The concentration was iodometrically 
deternined every 2-4 hr (Fig. 1). On decomposition with Hy 804s the 


hydroperoxide of any concentration yielded p-isopropyl phenol (long, 


“white needles, mp’= 57-5°C (from petroleum-ether)) besides considerable 
amounts of resin. With CH,C1COOH, p-isopropyl phenoxy acetic acid is. 


formed (small, white needles, mp « 80°C, published; mp = 61°C), There 

are 2 figures, 1 table, and 5 references: 3 Soviet-bloc and 2 non- 

Soviet-bloc. The reference to the English-language publication reads as 

Cae C. E. Welsh, G, F. Honnion, J. Amer. Chom. Soo-, 63, 2603 
1941). 
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AUTHORS s- Zavgorodniy, S.¥., Gonsovskayéy, T.Be 


TIPLE s Benzene alkylation with olefine of scrubber exhaust gases 
. in the divinyl production by the Lebedev method 


PERIODICAL: — Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimi-~ 
cheakaya tekhnologiyay, Ve 4) Nn0« 1, 1964, 128 ~ 131 


TEXT; In contrast to the alkylation of aromatics with individual olefins, 
the alkylation ‘with olefin mixtures has only been dealt with in the book 
by M.4. Dalin (Ref. 98 Alkilirovaniye benzola olefinami, Goskhimizdat, 
Mey 1957). It is of special interest since olefin mixtures are obtained 
in the chemical industry, @-&es 13015% of ethylene and propylene in the 
parubber exhaust gas in the divinyl production according to 8.V. Lebedev 


during rubber synthesis. They could be used for the production of large 


quantitios of valuable for synthesis ethyl and isopropyl benzenes instead 
of fuels. For thie purpose, the authora studied the benzene alkylation 
with ethylene and propylene of the scrubber exhaust gas in the presence 
of A1C1,°H,PO,» AlCl,» A1C1,°HS0, and BF,°H,PO,. Favorable conditions 
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EGERZE 


_ . Es aia a a 
Benzene alkylation with .o.» B110/B203 
yiolded a quantitative utilization of olefins (mainly ethylene and isopro- 
pyiene). A1C1, ia the moat efficient catalyst. Optimum ratio benzene 
Joiefin/catelyst = 2.5/1/0.05. Optimum temperature = 76-80°C, gas velo- 
city = 4.5-5 1/hr. Here, the yield of isopropyl benzene (I) is 90%, that 
of ethyl benzene (II) 70%, referred to propylene or ethylene absorption. 


‘The fraction of (I) in the alkylate is 42%, that of (II) 51%. Ethylene 
conversion = 11% propylene conversion = 89%. The efficiency of AlC1,° 


*B,PO, and A1C1,°HSO, is worse than that of AlCl,. With the use of 
BY, °3,PO » benzene was only propylated (Tables 1 and 2). With 0.05 moles As 
of A1C1,°HSO, and 0.10 moles of A1C1,°H,PO, per mole of olefin, the proe- ‘ : 
pylation rate is high up to 35°C, isopropyl benzene being mainly formed. a 
In the ethylation, hexaethyl benzene is also formed (8-26% in the alkylate). ok 
Higher amounts of catalyst and increase in temperature to 50 « 80°C in- 
mes crease the ethyl benzene formation, and reduce slightly the isopropyl for- 

3 mation. Here, almost no hexaethyl benzene is formed, MThiophene-free ben- 


zene was used, After divinyl adsorption with ethyl alcohol, the scrubber 
exhaust gas (3-6 % of the alcohol passing Sieauaht contained 12-15% of 
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